Behavioral pre-conditioning enhances angiogenesis and cognitive outcome after brain trauma.
In this study, we used Marmarou's model of traumatic brain injury (TBI) and sought to determine: (1) the effect of TBI on cognitive outcome measured on a radial arm maze; (2) the effect of behavioral conditioning before TBI, i.e. pre-conditioning, on cognitive outcome; (3) the effect of pre-conditioning on angiogenesis. Cognitive outcome was measured by performance on an eight-arm radial maze. Behavioral conditioning consisted of daily exposure of animals to the radial arm maze. Latency and number of errors were recorded as an index of overall performance and acquisition of the test. Extent of angiogenesis was measured by vascular endothelial growth factor receptor 2 (VEGFR2) immunofluorescence and by determining capillary density. Our results indicated that trauma alone causes significant cognitive impairments. Pre-conditioning caused a marked improvement in radial arm maze performance following injury. These results coincide with both a significant increase in VEGFR2 expression and increased capillary density within the cortex and hippocampus. TBI causes significant impairments in cognition. These deficits can be ameliorated using a pre-conditioning paradigm. While the precise mechanism has yet to be elucidated, our results indicate that angiogenesis may underlie the cognitive sparing seen in pre-conditioned animals.